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Sedimentation is one of the primary sources of non-point source pollution for surface 
waters.  This problem can lead to a number of environmental problems, including 
decreases in water quality, ecological development, and aesthetic properties of rivers and 
streams.  Sediment fingerprinting is one tool developed by researchers to address 
sedimentation issues.  This process can aid watershed managers in developing efficient 
remediation strategies for sedimentation issues within their respective watersheds.  
Sediment fingerprinting can be defined as a method to identify sediment sources in a 
watershed and attribute the amount of sediment contributed by each source.  Sediment 
fingerprinting utilizes tracer technology with a combination of field, lab, and numerical 
modeling techniques to discern sediment source.  A tracer can be defined as a distinct 
physical, chemical, or biological characteristic of the soil or sediment.   
 
Researchers have applied sediment fingerprinting strategies to various types of 
watersheds both nationally and internationally.  The methods utilized previously to 
perform these studies have been developed based upon site-specific conditions.  Our 
research works towards the development of a flexible sediment fingerprinting 
methodology for studies conducted within the Commonwealth of Kentucky.  Tracer 
properties can vary among watersheds due to a number of site characteristics, such as 
climate, vegetation, site topography, geology of the soil parent material, effects of time 
on the soil, land use and management practices, and other human disturbances.  A 
methodology that selects tracers and sample locations based on watershed variability is 
needed. 
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The focus of this presentation is to explain the methodological steps of sediment 
fingerprinting.  The authors have developed a step-by-step sediment fingerprinting 
methodology that is applicable across watershed scales.  This method development 
included research by the authors to incorporate a broad range of potential sediment 
tracers in a variety of geographic regions.   
 
Further methodology development through data collection and analysis is required to 
refine the steps presented and to specify controlling parameters for application 
specifically in Kentucky’s watersheds.  This future research will be outlined in detail. 
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In recent years, the Washington, DC metropolitan area has expanded to include the 
eastern panhandle of West Virginia. Agricultural land and open space is being converted 
to roads and subdivisions. Housing construction activities leave soils vulnerable to 
erosion that can cause sediment impairment in receiving streams. Because of the potential 
for sediment pollution, construction sites in West Virginia require a state-issued NPDES 
permit to discharge stormwater. 
 
Sediment TMDLs were developed for tributaries of the Potomac River in Berkeley and 
Jefferson Counties, WV. Sediment models included contributions from permitted 
construction stormwater sites. Although literature values were available for yearly 
sediment erosion loads from West Virginia agricultural landuses, upland sediment loads 
from construction sites were much more difficult to estimate because of the relatively 
short duration of the disturbance and the variability of effectiveness of sediment control 
Best Management Practices (BMPs). The modeled unit area load for permitted 
construction sites (0.8 tons/acre/yr) was assumed to be approximately 40% of the annual 
load from cropland without BMPs (2.25 tons/acre/yr), reflecting a best-case scenario for 
BMP effectiveness in reducing sediment runoff. To establish equity among other 
sediment contributing nonpoint sources, TMDL load allocations were assigned to reflect 
the best-case scenario for BMP effectiveness. 
 
Modeling was used to calculate the sediment contribution from construction stormwater 
sources in TMDL watersheds. Model results were also used to estimate the total number 
of acres of construction that could be permitted at any given time without causing 
sediment impairment in receiving streams. Because construction stormwater discharges 
are precipitation-driven, acreage associated with each point-source permit was 
incorporated into a watershed model (Mining Data Analysis System) that would return 
the flow and concentration of sediment from each source. Modeled daily sediment loads 
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over a 20-year period were used to calculate average annual loads. These watershed loads 
were area-weighted to distribute yearly loads back to individual NPDES permits and 
outlets. Sediment modeling is expected to refine TMDL implementation efforts, as well 
as help state permit writers and local decision makers balance environmental protection 
with economic development. 
 
KEY WORDS 
 
construction stormwater, sediment, watershed, TMDL 
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Species richness of riparian vegetation is attributable to the environmental heterogeneity 
that typifies fluvial systems.  Interaction of floods with a topographically complex 
landscape produces primary gradients in the frequency, duration, and severity of flooding 
and spatially correlated secondary gradients in environmental conditions.  In order to 
explain spatial variation in riparian plant diversity, the response(s) of diversity to 
gradients in flood disturbance characteristics and associated environmental conditions 
must be determined.  Previous studies typically have focused on the response of diversity 
to a single component of the flood disturbance regime.  Consequently, significant sources 
of spatial variation in diversity may have been undetected.  In this study, we investigated 
1) the general responses of fine-scale riparian plant diversity to a gradient in flood 
frequency and to a gradient in flood severity, and 2) the relative capabilities of flood 
frequency and flood severity to explain variability in diversity in cobble bar grasslands in 
the Big South Fork of the Cumberland River (Tennessee and Kentucky).  In our study 
system, species richness and Shannon-Wiener diversity were negatively correlated with 
both flood frequency and flood severity.  These patterns are attributed to the low total 
plant cover and large species pool size at the low end of the flood frequency gradient and 
the strong correlation between flood frequency and flood severity within bars.  These data 
are consistent with Huston’s Dynamic Equilibrium Model, which predicts maximal 
diversity in locations where fertility is high and disturbances frequent or where fertility is 
low and disturbances infrequent.  Flood frequency explained a much higher percentage of 
the variation in these two diversity indices than did flood severity.    The persistence of 
herbaceous cobble bar vegetation is dependent upon floods of an adequate severity to 
prevent fine sediment accumulation and thus hinder significant encroachment by large 
tree species.  Frequent flood events will be required to maintain current patterns in the 
diversity and composition of cobble bar grasslands, which largely are determined by soil 
moisture availability. 
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